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 كـليــــةالهندســـــة بحلــوان

 القـاهــــــــــرة  -حلـــــوان  

 الكهربية واالالت القوى هندسة قسم

     

 

لمقررات ةالبحثي الموضوعات  
ثالـثــــــةالـفــرقـــة ال  

 واالالت القوى هندسة قسم
 الكهربية

 لكل الصفحات عدد رقم الصفحات
 مقرر

 الموضوعات عدد
 البحثية

المقرر اسم  

 أساسيــات التحكم اآللـــــى 3 4 3-6
)2(الكترونـيــات القـــوى  4 1 8  
)2(قـــــوى كــهــربيـــــــة  3 1 10  
 ومتجددةأنظمـــة طاقــة جديدة  3 1 12
)3(اآلت كهــربيـة 3 1 14  

)2(مقرر اختيارى  3 4 16-19  PLC 
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Notes: 

1. Each student should select one project only. 

2. The student should strictly follow the general guides for preparing and 

typing his selected project as decided by the Faculty Council. 

3. The student can obtain the materials of the project from any source provided 

that he/she shall refer to the source of information in the text and give a 

numbered list of all references used in the research project. Some useful 

references (but not mandatory) are listed below as guides: 

a. K. Ogata: “Modern Control Engineering”, Prentice-Hall, Inc. 

b. R. C. Dorf and Bishop: “Modern Control Systems”, Edison-Wesley 

Publishing Company, Inc. 

c. J. J. DiStefano, A. R. Stubberud, and I. J. Willams: “Schaum’s 

Outline of Feedback Control Systems”, McGraw-Hill Education. 
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Research Project 1 

PID Controllers: Descriptionand Tuning Methods 

The PID controllers (P, I, PI, PD and PID) are most important and efficient in 

automatic control systems. They are extensively used in controlling various 

industrial processes. The objective of this research project is to present a survey on 

the various types and models of PID controllers including Proportional (P), 

Integral (I), Proportional plus Integral (PI), Proportional plus Derivative (PD) and 

Proportional plus Integral plus Derivative (PID). 

Also, the research project shall explain details of tuning methods of each of the 

above controllers (P, I, PI, PD, and PID) to improve system performances. 

Contents of the Report: 

1. An introduction to automatic control systems and the importance of 

applications of PID controllers in various systems (give explanation of some 

applications). 

2. Explain in detail the procedure of deriving the transfer function and block 

diagram representation of the P, I, PI, PD, and PID controllers. 

3. Describe the tuning procedures to determine the parameters of the P, I, PI, 

PD, and PID controllers. 

4. Derive the transfer function of an armature controlled DC motor and draw 

its block diagram. 

5. Give a numerical example of a typical armature controlled DC motor and 

design a suitable PID controller for the motor. 

6. Write a conclusion of your research report. 
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Research Project 2 

Root Locus Method and its Application to Design 

Compensators 

The root locus method is an important and efficient approach to study and analyze 

automatic control systems. It can also be used in designing compensators to 

improve feedback control systems. The objective of this research project is to 

present a survey on the procedure for constructing the root loci of various control 

systems and showing how to use them to analyze system performances.  

Also, the research project shall explain details of designing lead-compensator and 

lag- compensator to improve system performances. 

Contents of the Report: 

1. An introduction to automatic control systems and the importance of their 

applications in various industries (give explanation of some applications). 

2. Explain in detail the procedure of constructing the root locus of control 

systems. 

3. Describe the lead and lag compensators (electrical and mechanical). 

4. Explain in detail the methods of designing the lead-compensator and lag-

compensator. 

5. Give numerical examples to show the applications of points 2 and 4 to 

various systems. 

6. Write a conclusion of your research report.  
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Research Project 3 

Frequency Response Methods and their Applications to 
Control Systems Stability Studies 

The frequency response methods are important and efficient approaches to study 

and analyze automatic control systems. They can also be used in stability studies of 

feedback control systems. The objective of this research project is to present a 

survey on the procedure for constructing the frequency response graphs of various 

control systems and showing how to use them to analyze system performances. 

These will include: Bode diagram and Nyquist plot. 

Also, the research project shall explain details of using Bode diagram and Nyquist 

plot for studying the stability of automatic control systems. 

Contents of the Report: 

1. An introduction to automatic control systems and the importance of their 

applications in power systems (give explanation of some applications). 

2. Explain in detail the procedure of constructing the Bode diagram and 

Nyquist plot of control systems. 

3. Explain in detail the use of Bode diagram and Nyquist’s stability criterion 

for studying the stability of control systems. 

4. Explain how to determine the phase margin and gain margin from each of 

the following graphs: Bode diagram and Nyquist plot. 

5. Give numerical examples to show the applications of points 2 and 3(above) 

to various control systems. 

6. Write a conclusion of your research report. 
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Helwan University  
Department of electric power and machine 
Power electronics2 Researches for third year  
 

Project (1) 
 Application and analysis with drawing all waveforms of all types of 
Switching mode regulators and Switching DC power supplies. 

 

 

Project (2) 

Classifications, applications and analysis of HVDC transmission 
system. 

 

 

Project (3) 
Applications and analysis of different types of cycloconverters 
showing methods for reducing the harmonics for its output. 

 

 

Project (4) 
Analyzing the harmonic content of the various waveforms of the 
power system showing their effects on both supply and the load 
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Dept/Division:   Electrical Power & Machines Engineering  

Academic level:      3nd Year           

Instructors: Dr. (s): Karam Mohamed, Ahmed Ayman and Abdallah Elshazly 

Power System (2) Report 

 

 Write a formal report on one of the following topics: 

1. Types of Faults in Power System showing causes of electrical Faults, 

effect of different faults type on power system network and what the 

different fault limiting devices are.  

 

2. Bus- Bar Arrangement cover the following points 

• different types of bus-bar materials 

• different type of isolating switches 

• 3 - different types of circuit breakers 

• A different configuration includes the operation, advantages and 

disadvantages. 

 

3. Why ‘’modelling’’ is essential for power system analysis and what are 

the main types of power system modelling with Explanation of each 

type. Showing the best modelling type in case the power system network 

configuration changed due to adding or removing part of network 

elements? 

Note: Use new materials, different than the materials given by your instructor. 

          Use figures, charts, tables, and schematic diagrams whenever it is possible. 

Good Luck  

https://circuitglobe.com/types-of-faults-in-power-system.html
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Renewable Energy Report  May, 2020 

Choose only one of the following topics to write a detailed report 

 

Topic I: “The Geometry of solar radiation system”. 

Use the internet to write a detailed report on 
The report should include the following items (with photos and examples): 

1. The Earth motion around the sun. 
2. Solar radiation classification (direct and diffuse). 
3. The solar constant. 
4. Definitions of different angels of solar radiation (Zenith, altitude, latitude, 

declination, hour angle, tilt angle and azimuth angle). 
5. Earth angular speed, sunrise angle, sunrise time, sunset angle, and 

sunset time and daylight hours. 

 

 Topic II: “Solar Photovoltaic Systems”. 
Write a report on one of the Photovoltaic system applications from the 
mentioned on the course or any other applications you can think of. 
The report should include the following items for the chosen application: 

• Cover page contains, your name, section, and the title of your report 
• Historical background 
• The main element 
• Block diagram contains the connection of the main element 
• The function of each element 
• Theory of operation 
• Advantage and disadvantage 
• Explain, why do you chose this type of application. 
• The references and materials you got the information from. 

Note: Use new materials, different than the materials given by your instructor. 

Use figures, charts, tables, and schematic diagrams whenever it is possible. 

 
 Topic III: “Wind Farms”. 

Write a report (10 - 15 pages) using all the possible references about 
the generation of the electricity from the wind farms. 

a) On shore  

b) Off shore 

Indicating the importance of selection the suitable location for high efficiency generation.  
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Course: Electrical Machines III 

Dr. Mahmoud Ramadan Ahmed 
Dr. Refaat S. Ahmed 
Dr. Abdullah Sayed Abdulmoaty 

Assessment Research Topics 

Do not copy but use your simple words in developing the distinguished study that must cover 
one of the following topics: 
 
Topic (1): Discuss types and construction of 3-phase induction motors having given data to show 
how 3-phase induction motor works, power flow, losses, efficiency and power factor, motor 
performance such as torque-speed characteristics, starting torque, max torque, load torque, and 
how the additional rotor resistance can produce max torque at starting. 

Topic (2): Discuss the different methods of starting the 3-phase induction motor having given 
data to show for each method the wiring diagram, the main components, the advantages and 
disadvantages, and the values of both the starting current and torque as percentage based on its 
values obtained in direct on line (DOL) method. 

Topic (3): Discuss one method of speed control the 3-phase induction motor and state the 
features and applications of this method. 
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Elective Course (2) - Digital & Programmable Logic Circuits 

3rd Year Students - Electric Power & Machines Engineering 

Research Topics 

Select one of the following research projects: 

 
Research Project 1 

Automatic garage door used in car parking system, two ultrasonic sensors are employed to detect the 

presence of an approaching vehicle to enter or exit the garage and open the door. The door will not 

close unless the vehicle is fully crossed the door. There are two door limit switches, both of them are 

normally open type, used to detect the door is fully open or fully closed. The capacity of car parking 

system is 30 vehicles, when the garage is full the door will not open for any further vehicles to enter. 

There are two digits 7-Segments to display the number of vehicles inside the garage. 

a) Discuss the different types of automatic door system used in different applications and state 

the electrical specifications of system components. 

b) Draw the wiring diagram of all input and output components used for automatic garage door 

system with the PLC unit, indicating the types of PLC input and output internal circuit. 

c) Draw PLC ladder diagram for automatic garage door system. 

d) Draw power and control circuits for three phase induction motor operates in two directions 

(indirect reverse operation), the motor starts the operation in star connection for 10 sec. then 

continue in delta connection. 
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Research Project 2 

Automatic Bottle Filling, Capping and Packaging Systems, when the start pushbutton is pressed the 

empty bottles are moving on a conveyor belt (motor 1) until the bottle is detected by Limit sensor 

(sensor 1), the belt conveyor will stop and wait for 0.5 sec. to start the filling operation by opening the 

solenoid valve and remain ON until the level sensor (sensor 2) detects the proper level. The bottle will 

remain in position for 0.7 seconds, then (motor 1) will be turned on. After that the filled bottle will 

move until reach to (sensor 3), the conveyor will stop, and the cap ram will be activated for 2 sec. 

(Capping Process). After that the filled and covered bottle will move until it reaches (sensor 4), the 

divert gate will open to drop the bottle inside the box. The box capacity is 24 bottles. When the box 

becomes full, the first conveyor (motor 1) will stop and the second conveyor (motor 2) will start 

working to bring a new empty box, and when the (sensor 5) detects new box, the second conveyor 

(motor 2) will stop and the first conveyor will return to work again. 

When the stop pushbutton is pressed the system will stop the operation and continue again from the 

stopping point when the start pushbutton is pressed. 

There is synchronization between bottle positions for three processes, Bottle Filling, Capping and 

Packaging. There are two digits 7-Segments to display the number of bottles inside the box though the 

Packaging process. 

a) Discuss the different types of automatic bottle line production system used in different 

industrial applications and state the electrical specifications of system components. 

b) Draw the wiring diagram of all input and output components used for automatic bottle line 

system with the PLC unit, indicating the types of PLC input and output internal circuit. 

c) Draw PLC ladder diagram for automatic bottle linesystem. 

d) Draw power and control circuits for three phase induction motor operates in two directions 

(indirect reverse operation), the motor starts the operation in star connection for 10 sec. then 

continue in delta connection. 
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Research Project 3 

Starting of large motors draws a high current from the supply, this current can be harmful on motor 

and supply provides a research on 

1- Different methods of induction motor starting 

2- Draw different power circuit and select the corresponding components rating to start 

induction motor using star/delta 

3- Draw and Design different control circuits of star/delta starting  

4- Draw the wiring diagram and PLC ladder diagram if s71200 PLC is used 

Notes: the drawing should be on suitable software  
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Research Project Guidelines 

[1] Research words count is recommended to be within the range of 3000 to 

4000 words (A4 size, font size 12, 1.5 line spacing), and the maximum 

number of pages is recommended to be within the range of 10 to 15 

pages. 

[2] Research to be Grammarly checked by student. 

[3] Used in research references must be at least 3 references and, at least, 

one of them must be an updated reference (after 2010). 

[4] Only one file is allowed to be uploaded. 

[5] Research to be submitted in (.PDF) format ONLY. 

[6] The file name should be the three right digits in your sitting number. 

 

 

 

Thank you. 

Dr. Mostafa Khalil Mohamed 

Dr. Magdi Adel Mosa 
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